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(54) EXHAUST GAS PURIFYING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To exhibit catalytic capacity to maximum 
and to efficiently purify NOx in a wide temp, range by controlling a 
reducing agent concn. in the exhaust gas flowing into the catalyst may be 
temporarily increased based on a detected temp, of a catalyst for 
purifying exhaust gas with a proper frequency that its NOx reduction 
capacity becomes maximum. 

SOLUTION: The catalyst 2 containing at least rhodium is arranged on an 
exhaust gas passage of an engine 1 and a temp, sensor 3 is arranged on 
the upstream side of the catalyst and also the feed rate of a hydrocarbon 
feed unit 6 is controlled variably by a control device 7 based on a 
detected signal of the temp, sensor 3. That is, the control device 7 reads 
the real catalyst temp, and judges whether the hydrocarbon may be fed 
or not from a table stored at a ROM 77. When the control device judges 
to start feeding, the hydrocarbon feed unit 6 is driven through a 
hydrocarbon feed unit driving part 73. The activity of the rhodium 
catalyst 2 is improved and the NOx is efficiently reduced and purified to 
N2 by executing such a feed back control. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 



http://www1 9.ipdl.inpit.go jp/PAl /result/detail/main/wAAADZaGHIDA41 3000840P1 .htm 



2007/05/29 



JP,200 1-000840, A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JFO and INPXT are not responsible for any 
damages caused by tbe use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for emission gas purification which contains a rhodium at least, and a 
temperature detection means to detect the temperature of this catalyst for emission gas purification. 
By the predetermined frequency where the NOX decontamination capacity of this catalyst for 
emission gas purification in the temperature detection value of a reducing-agent supply means to 
supply a reducing agent into the exhaust gas which flows into this catalyst for emission gas 
purification, and this temperature detection means serves as max The exhaust gas purge 
characterized by having the control means which controls this reducing-agent supply means to raise 
the reducing-agent concentration in the exhaust gas which flows into this catalyst for emission gas 
purification temporarily. 

[Claim 2] Said control means is an exhaust gas purge according to claim 1 which controls said 
reducing-agent supply means by the fi*equency 0.1 seconds - in a cycle of 10 seconds when the 
temperature detection value which said temperature detection means detected is in the range of at 
least 300 degrees C - 350 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for emission gas purification which can 
carry out reduction purification of the nitrogen oxides (NOX) in the exhaust gas containing oxygen 
more superfluous than the amount of oxygen required to oxidize completely in more detail 
reducibility matter, such as a carbon monoxide (CO) contained in the exhaust gas of hyperoxia, i.e., 
exhaust gas, hydrogen (H2), and a hydrocarbon (HC), about the emission-gas-purification catalyst 
which purifies the exhaust gas discharged by intemal combustion engines, such as an automobile, 
efficiently. 
[0002] 

[Description of the Prior Art] The three way component catalyst which performs oxidation of CO 
and HC in exhaust gas and reduction of NOX to coincidence, and purifies them in theoretical air fixel 
ratio (SUTOIKI) as a catalyst for emission gas purification of an automobile is used conventionally 
(JP,5 6-27295, B). The porosity support layer which becomes the heat-resistant base material which 
consists of cordierite etc., for example firom garmna-alumina as such a three way component catalyst 
is formed, and the thing which made the porosity support layer support catalyst noble metals, such as 
platinum (Pt) and a rhodium (Rh), is known widely. 

[0003] The diesel power plant and lean bum engine which the carbon dioxide in the exhaust gas 
discharged by intemal combustion engines, such as an automobile, is made a problem, and carry out 
lean combustion fi-om a viewpoint of earth environmental protection in recent years in the hyperoxia 
ambient atmosphere where an air-fiiel ratio (A/F) is high as the solution, on the other hand attract 
attention. In this lean-bum engine, since fuel consumption improves, use of a fiiel is reduced, and 
generating of the carbon dioxide which is that combustion gas can be controlled. 
[0004] On the other hand, an air-fiiel ratio oxidizes and returns CO, HC, and NOX in exhaust gas m 
theoretical air fiiel ratio at coincidence, and the conventional three way component catalyst purifies. 
In having been hard coming to generate a reduction reaction and having used the general three way 
component catalyst at the exhaust gas discharged fi-om a lean bum system or a diesel power plant, 
since the oxidation component was more superfluous than an oxidized component in chemical 
equivalent, purification of NOX is difficult. For this reason, development of the catalyst which can 
purify NOX under a hyperoxia ambient atmosphere, and a purification system was desired. 
[0005] Using the catalyst which supported catalyst noble metals, such as Pt, to the support which 
consists of an alumina etc., JP,5-103985,A is supplying a hydrocarbon to it, and is purifying NOX by 
alternative NOX reduction by the hydrocarbon. Moreover, JP,5-317652,A is ******** about the 
NOX occlusion and the reduction catalyst which supported NOX occlusion material, such as alkaline 
earth metal, with noble metals. And it is considering as the NOX occlusion and the reduction system 
which controls the air-fuel ratio of the gaseous mixture supplied to an engine to consist pulse-like of 
a Lean side a SUTOIKI - rich side. In this NOX occlusion and reduction system, when an air-fiiel 
ratio is the Lean side, NO in exhaust gas oxidizes, occlusion is carried out to NOX occlusion 
material, and when an air-fuel ratio becomes a SUTOIKI - rich side, reduction purification of the 
NOX by which occlusion was carried out is carried out on a catalyst. Therefore, though it is a lean 
combustion mold engine, NOX can be purified efficiently. 
[0006] 
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[Problem(s) to be Solved by the Invention] However, it was hard to say that the conventional exhaust 
gas purge and an approach carry out the maximum exertion of the purification engine performance 
of the catalyst used. 

[0007] According to the approach of above-mentioned JP,5-103985,A, it is about 250 degrees C that 
NOX is purified efficiently, and its purification temperature requirement is very narrow, therefore, 
the fields at the time of engine starting and an idling etc. where exhaust gas temperature is 
comparatively low — moreover, the load to an engine becomes high and cannot purify NOX 
efficiently in the field where exhaust gas temperature is high. Moreover, although Pt used here had 
high NOX purification activity, when NOX was retumed, there was fault of making N20 which is 
the greenhouse gas which causes global warming in addition to N2 as the reduction product generate 
in large quantities. 

[0008] When NOX occlusion and a reduction type catalyst are furthermore used, occlusion even of 
the sulfur oxide resulting from the sulfur in a fuel is carried out to a NOX occlusion agent, and a 
sulfate generates. Consequently, since NOX occlusion ability fell remarkably and it was hard to 
decompose this sulfate also under reducing atmosphere, recovery of the NOX occlusion ability of a 
NOX occlusion agent was difficult. 

[0009] This invention is made in view of such a situation, the maximum exertion of the capacity of a 
catalyst is carried out, and it aims at offering the purification catalyst for exhaust gas which purifies 
NOX efficiently in the large temperature field from low temperature to an elevated temperature. 
[0010] 

[Means for Solving the Problem] According to research of this invention persons, oxygen poisoning 
of Rh foimd out that the hydrocarbon concentration in exhaust gas was cancelable by the thing with 
the low catalytic activity for which high concentration is raised, even if it was low temperature 
comparatively. And even if it did not perform the rise of the reducing-agent concentration in exhaust 
gas continuously, it is the predetermined frequency according to temperature, and it became clear by 
raising reducing-agent concentration that the NOX reduction ability of Rh improves. 
[001 1] For example, as shown in drawing 1 of the example 1 of a trial mentioned later, when exhaust 
gas temperature was more than T3, even if the catalyst for emission gas purification containing Rh 
changed reducing-agent concentration, the improvement in NOX decontamination capacity was not 
accepted, but when exhaust gas temperature fell from T3, NOX decontamination capacity improved 
by changing the reducing-agent concentration in exhaust gas. As for the frequency of the reducing- 
agent concentration change, the periods of 0.5 seconds, and less than [ more than T1T2 ], exhaust 
gas temperature was able to raise NOX decontamination capacity below at or more [ T ] 2 T3 the 
period of 1 second, and by considering as the periods of 2 seconds less than [ more than TOTl ] 
further. 

[0012] This invention is completed based on this knowledge. Namely, the exhaust gas purge of this 
invention which solves the above-mentioned technical problem The catalyst for emission gas 
purification which contains Rh at least, and a temperature detection means to detect the temperature 
of this catalyst for emission gas purification, By the predetermined firequency where the NOX 
decontamination capacity of this catalyst for emission gas purification in the temperature detection 
value of a reducing-agent supply means to supply a reducing agent into the exhaust gas which flows 
into this catalyst for emission gas purification, and this temperature detection means serves as max It 
is characterized by having the control means which controls this reducing-agent supply means to 
raise the reducing-agent concentration in the exhaust gas which flows into this catalyst for emission 
gas purification temporarily. 

[0013] From the temperature of the emission-gas-purification catalyst detected by the temperature 
detection means, a control means controls a reducing-agent supply means by the exhaust gas purge 
of this invention so that NOX reduction ability raises the reducing-agent concentration in the exhaust 
gas which is the proper frequency used as max and flows into the catalyst for emission gas 
purification temporarily. Thereby, even when exhaust gas temperature is comparatively low, the 
NOX reduction ability of Rh can improve and NOX purification in exhaust gas can be performed 
efficiently. 
[0014] 

[Embodiment of the Invention] The exhaust gas purge of this invention consists of the catalyst for 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 6/6/2007 



JP,2001-000840,A [DETAILED DESCRIPTION] 



Pages of 10 



emission gas purification, a temperature detection means, a reducing-agent supply means, and a 
control means. 

[0015] This catalyst for emission gas purification contains Rh at least as a catalyst. Rh has the 
catalysis of the reaction which retums NOX with a NOX reducing agent. 

[0016] When [ that ] the same support as the conventional thing can be used for this catalyst for 
emission gas purification, as for Rh, being supported on that support is desirable. Porosity oxides 
usually used, such as a silica, an alumina, a titania, a zirconia, a silica alumina, a titania-zirconia, and 
a zeolite, can be used for support. If support is used as a zeolite also in this, it becomes possible to 
give a hydrocarbon and the absorbing power of NOX fiuther to this catalyst for emission gas 
purification, and especially although it is desirable, it will not limit. 

[0017] The configuration of this catalyst for emission gas purification can be constituted like the 
former, such as a pellet and a honeycomb configuration, and the coat of it can be carried out to a 
cordierite support base material or a metal support base material, and it can also be used for it. As for 
the amount of Rh, per [ monolith support IL / O.OOlg-lOg ] are desirable, and O.Olg-its 5g are more 
desirable to a pan. It is because practically sufficient activity will not be acquired if activity does not 
rise and makes the amount of support of Rh fewer than this even if it raises the amount of support of 
Rh more than this. And noble metals other than Rh, for example, Pt, palladium, iridium, an osmium, 
etc. can also be used with Rh if needed. 

[0018] Rh can be made to support it as usual using the usual approaches, such as the sinking-in 
method, an atomizing process, and slurry alligation, using the acetate, nitrate, etc. as an approach 
which support is made to support. 

[0019] A temperature detection means detects the temperature of the catalyst for emission gas 
purification. As the detection approach, it can also specify indirectly from the operation situation of 
internal combustion engines, such as an approach of detecting whenever [ upstream / which detects 
whenever / catalyst temperature / for direct emission gas purification / of not only an approach but 
the catalyst for emission gas purification / or exhaust gas temperature / of the downstream /, and 
catalyst floor temperature ], and a circulating water temperature, an engine speed, an engine 
inhalation-of-air air content, etc., whenever [ for emission gas purification / catalyst temperature / of 
a temperature detection means ]. 

[0020] It is desirable to detect the inside or whenever [ for direct emission gas purification / catalyst 
temperature ] in respect of precision, and it is more desirable to detect in the part by which Rh of the 
catalyst for emission gas purification is especially supported also in it in respect of precision. 
[0021] A reducing-agent supply means supplies a reducing agent into the exhaust gas which arranges 
for the upstream of the catalyst for emission gas purification, and flows into an emission-gas- 
purification catalyst. For example, as a reducing-agent supply means, it consists of the storage 
container of a reducing agent, a feed pump, a control valve, a feed hopper to exhaust gas, etc., and 
these serve as optimal configuration according to the gestalt of the reducing agent to be used. 
Although the class of reducing agent will not be limited especially if the oxygen combined on Rh is 
removed, a thing effective in reduction of NOX especially is desirable. The hydrocarbons which 
reformed fiiels, such as a thing and gas oil using as an example, hydrogen, NH3, and a hydrocarbon, 
for example, the hydrocarbon in exhaust gas, and jet fiiel, and these fuels by the reforming catalyst 
etc. are those combination as it is. Also in this, the hydrocarbon is easy handling as compared with 
the hydrogen which is a common reducing agent, and since the deoxidation effectiveness per 
molecule is high, it is desirable. And since the fiiel supply system contained in a combustor and the 
becoming part can be shared if a reducing agent is a hydrocarbon in a fiiel or exhaust gas, it is still 
more desirable. 

[0022] A reducing-agent supply means is controlled by the control means. A control means is the 
predetermined frequency according to the temperature of the catalyst for emission gas purification 
detected from the temperature detection means, controls a reducing-agent supply means and supplies 
a reducing agent into exhaust gas. 

[0023] This control means can consist of a digital circuit which used for example, various digital 
circuits, a microcomputer, etc., or various analog circuits. Moreover, it can have a storage means to 
record various control information, and can form by analog circuits, such as a digital circuit and 
resistance using memory, such as ROM and RAM, etc. as a storage means, and a capacitor. 
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[0024] Actuation of each part of a control means is explained below. An input of whenever [ for 
emission gas purification / catalyst temperature / which was detected from the temperature detection 
means ] determines the drive conditions of the reducing-agent supply means corresponding to the 
input value. This drive condition can be stored as a table which made the storage means in a control 
means correspond to temperature beforehand, and can store a parameter in a storage means, and can 
also calculate it from that parameter and temperature. Drive conditions raise the reducing-agent 
concentration in exhaust gas temporarily by a certain predetermined frequency. 
[0025] The rise of temporary reducing-agent concentration of predetermined frequency does not 
need to be [ that what is necessary is just to determine conditions, such as the reducing-agent amoimt 
of supply, reducing-agent concentration change, time amount, and a coxmt, that the catalyst for 
emission gas purification of NOX decontamination capacity will improve in the temperature ] 
especially periodic and regular. Moreover, an exhaust gas ambient atmosphere is good with 
hyperoxia at the time of reducing-agent addition. And it is possible not only when imiquely 
determined by the temperature at the time of control, but to determine in consideration of the 
temperature hysteresis of the catalyst for emission gas purification. 

[0026] Also in it, it becomes [ controlling considering as the periodic fluctuation corresponding to 
whenever / for emission gas purification / catalyst temperature /, and one to one as predetermined 
frequency where the reducing-agent concentration in exhaust gas is raised ] simple and is desirable. 
As for change of this periodic reducing-agent concentration, that fluctuation period becomes long as 
whenever [ for emission gas purification / catalyst temperature ] falls. Below in the operating 
temperature region of Rh catalyst, since NOX cannot be purified even if it adds a reducing agent, 
supply of a reducing agent is suspended. For example, when the exhaust gas temperature which the 
temperature detection means detected is in the range which is 300 degrees C - 350 degrees C, it is 
desirable to control a reducing-agent supply means by the frequency 0.1 seconds - in a cycle of 10 
seconds to fluctuate reducing-agent concentration periodically. As shown in drawing 1 of the 
example 1 of a trial mentioned later still more preferably, when the temperature detection value 
which said temperature detection means detected is in the range of TO degree-C-T3 degree C, said 
reducing-agent supply means is controlled by the frequency 0.5 seconds - in a cycle of 2 seconds, 
and a reducing agent is supplied into exhaust gas. and the temperature detection value which the 
above-mentioned temperature detection means detected more preferably ~ below or more [ T ] 2 T3 
- the periods of 0.5 seconds, and less than [ more than T1T2 ] - the period of 1 second - fixrther, 
less than [ more than TOTl ], the above-mentioned reducing-agent supply means is controlled by the 
frequency in a cycle of 2 seconds, and a reducing agent is supplied into exhaust gas. Moreover, 
above constant temperature, oxygen poisoning of Rh is canceled and the need of performing 
reducing-agent concentration fluctuation is lost. 

[0027] As for the control range of the amount of supply of a reducing agent, it is desirable that it is 
still more nearly stepless more than a three-stage, and two or more steps can be preferably controlled 
including supply interruption. In order to attain this, the discharge quantity of the feed pump in the 
reducing-agent supply means mentioned above can be controlled, or it can attain by changing the 
opening of a control valve. As for control of the reducing-agent amoimt of supply, it is desirable for 
the speed of response in early stages of control to be high here. Since the oxygen which covers Rh is 
removed and the original NOX reduction ability of Rh is demonstrated, if the reducing agent with 
which it is supplied at the time of reducing-agent supply initiation has a slow concentration rise of 
the reducing agent which flows into a catalyst, it will bring a result into which it will pass through 
the inside of an inactive catalyst, and a reducing agent flows as it is. in order [ therefore, ] to activate 
Rh — the reducing agent of a complement - high concentration — and it is desirable to enable it to 
supply as much as possible for a short time. It is desirable that the same equivalent as the oxygen 
which covers Rh top which works as the active spot among Rh(s) supported by the catalyst is 
indicated to be a complement to activating Rh, and an about 0.1 to 10-time reducing agent can be 
supplied to it by equivalent ratio to the amount of Rh support in a short time in consideration of the 
effect of the component of Rh degree of dispersion on a catalyst and others in a catalyst. As for time 
amount until it can carry out the maximum supply of the reducing agent, it is desirable to have the 
responsibility for less than 1 second. Therefore, the supply curve to the inside of the exhaust gas of a 
reducing agent has desirable steep square wave or steep saw tooth wave etc. which starts. 
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[0028] Although a reducing agent does not react with oxygen in a gaseous phase, finally it reacts 
with the oxygen in a gaseous phase on the oxidation catalyst used for a superfluous reducing agent 
into the catalyst for emission gas purification, mixing. Therefore, if it carries out more than the 
equivalent point when the amount of the oxygen in a gaseous phase also included the amount of the 
reducing agent supplied into exhaust gas, a superfluous reducing agent will be discharged as it is, 
and it is not desirable when [ uneconomical and ] a reducing agent is harmful in itself (for example, 
when reducing agents are NHS and a hydrocarbon). Moreover, since being used also for NOX 
reduction is desirable, as for the reducing agent which has NOX reduction ability, it is desirable to 
supply the reducing agent of a complement to recovery of the catalytic activity ability of Rh at NOX 
reduction in addition to the reducing agent of a complement. 

[0029] (Example of a trial) Although the discovery which was to the base of this invention by the 
example of a trial is explained concretely below, the claim of this invention doe's not receive a limit 
at all by the example of a trial. 
(Preparation of a catalyst) 

<Rh/zeolite catalyst> The Si02/aluminum203 ratio added about 200g of ion exchange water, and 
colloidal siUca 12g (it corresponds to 10% of the weight as sohd content to ZSM-5.) to 120g of 
ZSM-5 powder of 37.8 by the mole ratio, ground with the ball mill for 10 hours or more, and 
prepared the slurry, next, this slurry - the monolith type test piece base material (35 cc) made from 
cordierite ~ the amount of coats of solid content — per [ capacity lof test piece base material L ] ~ 
the wash coat was carried out and it calcinated at 500 degrees C among atmospheric air for 3 hours 
so that it might be set to 120g. Next, ion exchange water was added to the nitric-acid rhodium 2 
monohydrate solution of predetermined concentration, and the point made this solution absorb water 
to the test piece base material which carried out the coat of ZSM-5. Then, it dried, and calcinated at 
500 degrees C among atmospheric air for 3 hours, and Rh was supported on ZSM-5. The amoimt of 
support of Rh was set to test piece base material capacity IL per 2g. 

<Rh / silica catalyst> Instead of ZSM-5 powder, it prepared like said Rh/zeohte catalyst except 
having used Si02 commercial powder. 

<Rh/aluminum203 catalyst> Instead of ZSM-5 powder, it prepared like said Rh/zeolite catalyst 
except having used aluminum203 commercial powder. 

<Rh/MgO catalyst> Instead of ZSM-5 powder, it prepared like said Rh/zeolite catalyst except having 
used commercial MgO powder. 

<Rh/Ti02 catalyst> Instead of ZSM-5 powder, it prepared like said Rh/zeolite catalyst except having 
used Ti02 commercial powder. 
(Example 1 of a trial) 

- The gas which has ambient atmosphere fluctuation the period shown in Table 1 using Rh / silica 
catalyst prepared by the test aforementioned approach was lowered on condition that the 30000/time 
amount of space velocity, and a sink and catalyst upstream gas temperature were lowered at the 
temperature fall rate for 5.8-degree-C/to 500 degrees C - 100 degrees C. It asked for the rate of NOX 
purification in each temperature at this time, and was shown in drawing 1 . In addition, since there 
being no purification by adsorption of drawing 3 mentioned later and NOX which was accepted by 4 
in the case of siUca support is check ending, the rate curve of NOX purification shown in drawing 1 
is because reduction purification of the NOX was carried out. 
[0030] 
[Table 1] 
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[0031] Model gas 1 is gas without ambient atmosphere fluctuation. On the other hand, it means 
model gas 2-4 being model gas which has a periodic change in the concentration of C3H6 and 02, 
changing it in the deflection width of face 0 of the concentration of C3H6 and 6000ppmC(s), and 
periodic P seconds, and changing it a period P the concentration deflection width of face 10 (initial 
value) of 02, and 5%. The time averages of the concentration of C3H6 and 02 of all model gas are 
3000ppmC(s) and 7.5%, respectively. 

- A result result is shown in drawing 1 . It turned out that catalytic activity improves by carrying out 
ambient atmosphere fluctuation, and the rate of NOX purification recovers fi*om low temperature, 
and the maximum of the rate of NOX purification also becomes large, so that the period of 
fluctuation is long. It became clear that the period from which it furthermore enters and the rate of 
NOX purification serves as max according to gas temperature exists. For example, in temperature 
region [ of gas-temperature <T1 containing T0< ] **, as for the greatest rate of NOX purification 
being shown, the period with which a period P is model gas 4 for 2.0 seconds, and indicates the 
greatest NOX decontamination capacity also in temperature region ** - ** to be further exists. 
Moreover, in the temperature region of** and **, NOX purification activity was very low and the 
improvement in catalytic activity by ambient atmosphere fluctuation became clear [ few things ]. 
Moreover, it turned out that the temperature of the maximal value of the rate of NOX purification 
becomes low as a period P becomes large. 

[0032] As mentioned above, it is predicted by the system which performs positively the optimal 
fluctuation period according to a temperature field also in actual exhaust gas purification that NOX 
is able to be purified more efficiently. Although oxygen poisoning of Rh is eased in the example 1 of 
a trial by fluctuating periodically both the concentration of the hydrocarbon which is a reducing 
agent, and an oxygen density, the improvement in the same catalytic activity is possible only by 
fluctuation of the concentration of the hydrocarbon which is fluctuation of an oxygen density, or a 
reducing agent. In an actual automobile, since it is difficult, the method of using a hydrocarbon 
feeder into exhaust gas, supplying a hydrocarbon, and changing only the hydrocarbon concentration 
in exhaust gas periodically is suitable for fluctuating periodically the oxygen density contained in 
engine exhaust gas. 
(Example 2 of a trial) 

- A sink and catalyst upstream gas temperature investigated the rate [ in / for the model gas 1 and 4 
shown in Table 1 at each using Rh/zeolite prepared by the test aforementioned approach, Rh/silica, 
Rh/aluminum 203, Rh/MgO, and a Rh/Ti02 catalyst catalyst / 300 degrees C ] of NOX purification 
on the conditions of the 30000/time amount of space velocity. This was shown in drawing 2 . In 
addition, in this temperature, the rate of NOX purification shown in drawing 2 by another 
experiment since it is check ending depends on reduction purification of the NOX having been 
carried out that there was almost no purification by adsorption to the catalyst support of NOX. 

- From result drawing 2 , even if it used which support, catalytic activity improved by carrying out 
reducing-agent concentration fluctuation. Moreover, with other noble metals, such as platinum, the 
improvement in the catalytic activity by fluctuating periodically the hydrocarbon concentration 
which is a reducing agent under hyperoxia, since most improvement in the NOX decontamination 
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capacity by the same reducing-agent concentration fluctuation was not accepted was not dependent 
on the class of support, and became clear [ that it is peculiar to Rh ]. 
(Example 3 of a trial) 

- The exhaust air model gas of the presentation shown in Table 2 was lowered on condition that 
(space- velocity SV) 3000-/time amount using Rh/zeolite catalyst prepared by the test 
aforementioned approach, and a sink and catalyst upstream gas temperature were lowered at the 
temperature fall rate for 5.8-degree-C/to 500 degrees C - 100 degrees C. It asked for the rate of NOX 
purification by each temperature at this time. 
:0033] 
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[0034] - A result result is shown in drawing 3 . A void part is a part which NOX was returned to N2 
or N20, and was purified among the rates of NOX purification shown in drawing 3 , and a shadow 
area is a part by which NOX adsorbed and was purified in the catalyst. Under the model gas ambient 
atmosphere shown in Table 1 from this, when exhaust gas temperature was in a NOX adsorption 
temperature requirement, NOX became clear [ adsorbing ] into the catalyst. Since it had become 
clear in another experiment that it hardly adsorbed under hydrocarbon nonexistence, adsorption of 
NOX found that a hydrocarbon was also indispensable for NOX. In still more nearly another 
experiment, it turned out that NOX is forming and carrying out coadsorption of a thing like complex 
with the hydrocarbon. Moreover, after the trial of drawing 3 , when the concentration of N2 in 
catalyst down-stream gas when carrying out a temperature up with 5.8-degree-C programming rate 
for /from 100 degrees C to 500 degrees C using gas excluding NO from model gas, N20, and NOX 
was measured, only N2 was measured between about 300 degrees C and 400 degrees C ( drawing 
4 ). That is, NOX adsorbed at low temperature is the process in which the temperature up of the 
temperature is carried out to an elevated temperature, and it turned out that it is retumed to N2 by 
Rh. 

[0035] As mentioned above, also in the bottom of an actual exhaust gas ambient atmosphere, by 
supplying a hydrocarbon into exhaust gas positively in a NOX adsorption temperature requirement, 
the NOX adsorption capacity which this catalyst has is employed efficiently, and the rate of NOX 
purification was able to be raised. And catalytic activity did not fall to the bottom of sulfur oxide 
existence. 
[0036] 

[Example] Although an example explains this invention concretely below, the claim of this invention 
does not receive a limit at all according to an example. 

(Example 1) An example 1 raises the activity of Rh catalyst by supplying periodically the 
hydrocarbon which is a NOX reducing agent into exhaust gas. 

[0037] The configuration of the exhaust gas purge of this example is shown in drawing 5 . This 
exhaust gas purge consists of a temperature sensor 3 arranged at the upstream of the catalyst 2 
containing Rh prepared by said approach arranged at the exhaust gas path of an engine 1, and a 
catalyst 2, a hydrocarbon feeder 6 which can supply a hydrocarbon into exhaust gas, and a control 
imit 7 which the signal of a temperature sensor 3 is inputted and carries out adjustable [ of the 
amoimt of supply of a hydrocarbon feeder ] according to that value. A control device 7 is an 
electronic control unit, and consists of A/D converter 70 which changes the analog signal of a 
temperature sensor 3 into a digital signal, the input port 74 outputted to CPU76 in response to the 
signal of A/D converter 70, ROM77 and CPU76, a hydrocarbon feeder mechanical component 73 
which outputs a signal to the hydrocarbon feeder 6, and an output port 75 outputted in response to 
the signal of CPU76 to the hydrocarbon feeder mechanical component 73. 

[0038] The table about exhaust gas temperature and the fluctuation period of hydrocarbon supply is 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web__cgi_ejje 6/6/2007 



JP,200 1-000840, A [DETAILED DESCRIPTION] 



Page 8 of 10 



recorded on ROM77. The table was shown in Table 3. Although an actual gas temperature 
containing a catalyst supplies a hydrocarbon the optimal period according to temperature in the 
temperature requirement whose activity improves by fluctuating hydrocarbon supply periodically, in 
the other temperature requirement, it means not supplying a hydrocarbon. 
[0039] 



[Table 3 


1 


m.at 


Tr<TO 


TO<Tr<Tl 


Tl<Tr<T2 




Tn-l<Tr<Tii 


TiKTr 






M' 

*5J;Tf 0 


M' 

mmv 2 









[0040] Tr is an actual gas temperatvire containing a catalyst sent from a temperature sensor 3. TO and 
Tn are the minimums and upper limits of temperature the improvement in activity is accepted to be 
by the periodic change of the hydrocarbon amount of supply. The division of a temperature 
requirement between TO and Tn is decided to be arbitration. Supply of a hydrocarbon is changed in 
M' (initial value) and 0, and a periodic Pn second. The numeric value of a period Pn is P1>P2. - 
There is relation of Pn-l>Pn, and the period is so long that temperature is low temperature. The 
relation between Tr, and M' and Pn differs by the class of catalyst 2, and it asks for it by approach 
like the example 2 of a trial beforehand. 

[0041] Hereafter, based on the flow chart shown in drawing 6 , the contents of processing of a 
control unit 7 are explained. It judges whether a hydrocarbon is suppUed or not from Table 3 which 
reads (Tr) whenever [ actual catalyst temperature ] first, and has been first memorized to ROM77. 
When it is judged that supply initiation is carried out, the hydrocarbon feeder 6 is driven through the 
hydrocarbon feeder mechanical component 73, and it is made to become fluctuation of hydrocarbon 
amoimt-of-supply M' (initial value) and 0, and a period Pn. When not judging it as supply initiation, 
supply is suspended and it retums to a start. 

[0042] By performing such feedback control, the activity of Rh catalyst improves and it becomes 
possible efficiently about NOX to carry out reduction purification N2. Moreover, since supply of a 
hydrocarbon is necessary minimum, the fuel consumption aggravation by hydrocarbon supply is also 
suppressed to the minimum. 

(Example 2) The configuration of the exhaust gas purge of this example is shown in drawing 7 . The 
temperature sensor 3 arranged at the upstream of the catalyst 2 containing Rh/zeolite with which this 
exhaust gas purge was prepared by said approach arranged at the exhaust gas path of an engine 1, 
and a catalyst 2, It consists of NOX sensors 4 and 5 arranged at the catalyst upstream and the 
downstream, equipment 6 which can supply a hydrocarbon into exhaust gas, and a control unit 7 
which the signal of a temperature sensor 3 and the NOX concentration sensors 4 and 5 is inputted, 
and carries out adjustable [ of the amoxmt of supply of a hydrocarbon feeder ] according to the value. 
A control unit 7 is an electronic control imit, and consists of an output port 75 outputted to the NOX 
reducing-agent supply mechanical component 73 in response to the input port 74 outputted to 
CPU76 in response to A/D converter 70 which changes the analog signal of a temperature sensor 3 
and the NOX sensors 4 and 5 into a digital signal 72 and A/D converter 70 thru/or the signal of 72, 
ROM77 and CPU76, the NOX reducing-agent supply mechanical component 73 which outputs a 
signal to the hydrocarbon feeder 6, and the signal of CPU76. Hereafter, the control approach is 
shown. TEPURU about decision whether it adsorbs or fluctuation is performed is recorded on 
ROM77. The table is shown in Table 4. 
[0043] 
[Table 4] 
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as 


Tr<Tl 


Tl<Tr<TO 


TO<Tr<Tn 


Tn<Tr 













[0044] Tr is an actual gas temperature containing a catalyst sent from a temperature sensor 3. Tl is 
the minimum of NOX adsorption temperature. M is an amount which supplies a hydrocarbon and is 
the minimum amount of hydrocarbons to which NOX can fully stick. In addition, the minimum 
amount M of hydrocarbons to which NOX can fully stick is more nearly little than amount of 
hydrocarbons M' periodically supplied into exhaust gas in order to raise the activity of Rh catalyst 
(M«M'). TO and Tn are the minimum and upper limit of temperature the improvement in activity is 
accepted to be by the periodic change of the amount of hydrocarbons. Moreover, the table about 
continuation decision of a time concentration change of NOX and hydrocarbon supply is recorded on 
ROM77. The table is shown in Table 5. When hydrocarbon supply is started on the table of Table 4, 
and the NOX ratio of concentration of the catalyst upstream and the downstream is more than 
constant value, NOX judges that it adsorbs and continues supply of a hydrocarbon, but when the 
ratio of concentration becomes below constant value, it means judging that NOX adsorption would 
be in the saturation state, and suspending supply of a hydrocarbon. 
[0045] 





[Ci(S)/Co(S)]>A 


[Ci(S)/Co(S)]<A 




— ]£fi (M) «(|&n« 





[0046] It is the boundary value which determines whether adsorption of NOX is [ Ci / (S) / average / 
Co / (S) / of the NOX concentration of the catalyst upstream detected by the NOX sensor / for S 
seconds ] whether saturation was reached and no in the average A for S seconds of the NOX 
concentration of the catalyst downstream detected by the NOX sensor. The value of S and A is set to 
arbitration. 

[0047] And decision whether it progresses to a fluctuation routine is recorded on ROM77. This table 

is shown in Table 6. 

[0048] 



urn 


Tr<TO 


TO<Ir<Tn 


Ta<Tp 











[0049] Tr is actual catalyst upstream exhaust gas temperature sent from a temperature sensor 3. TO 
**** Tn is the minimum and upper limit of temperature the improvement in activity is accepted to 
be by fluctuation. 

[0050] Furthermore, the table about exhaust gas temperature and the fluctuation period of 
hydrocarbon supply is recorded on ROM77. The table is shown in Table 7. Although actual catalyst 
upstream exhaust gas temperature supplies a hydrocarbon the optimal period according to 
temperature in the temperature requirement whose activity improves by fluctuating hydrocarbon 
supply periodically, in the other temperature requirement, it means not supplying a hydrocarbon. 
[0051] 
[Table 7] 
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Tii-l<Tr<Tn 


Tii<Tr 








M' 


























^^P 1 


^^P2 









[0052] Tr is an actual gas temperature containing a catalyst sent from a temperature sensor 3. TO and 
Tn are the minimums and upper limits of temperature the improvement in activity is accepted to be 
by the periodic change of a hydrocarbon. The division of a temperature requirement between TO and 
Tn is decided to be arbitration. Supply of a hydrocarbon is changed in deflection width-of-face 
M' (initial value) and 0, and a periodic Pn second. The numeric value of a period Pn is P1>P2. - It is 
Pn-l>Pn. The relation between Tr, and M' and Pn differs by the class of catalyst 2, and it asks for it 
by approach like the example 2 of a trial beforehand. 

[0053] Hereafter, according to the flow chart shown in drawing 8 , the contents of processing of a 
control imit 7 are explained. The exhaust gas temperature (Tr) of the actual catalyst upstream is read 
first. From Table 4 memorized by ROM, it judges whether fluctuation control is performed or control 
for adsorption is performed. Except the control for fluctuation and adsorption, hydrocarbon supply is 
suspended and it retums to START. It progresses to a fluctuation routine, and from Table 7 
memorized by ROM, in fluctuation control, the optimal period according to temperature is read, and 
it supplies the amount of hydrocarbons of M' periodically. On the other hand, if judged as 
adsorption, it will progress to an adsorption routine and supply of the hydrocarbon of a constant rate 
(M) will be started. After the carbonization **** supply for adsorption is started, the NOX 
concentration of the catalyst upstream and a lower stream of a river is read into a degree, it refers to 
Table 5 memorized by ROM, and continuation and a halt of hydrocarbon supply are judged. 
[0054] While it is judged that adsorption has not reached saturation, supply is continued, but when it 
is judged that saturation was reached, a hydrocarbon feeder is stopped through a drive circuit. When 
hydrocarbon supply is suspended next, Tr is read, and although NOX to which it stuck from Table 8 
memorized by ROM is the temperature which can be returned by the periodic change of the 
hydrocarbon amount of supply, it judges whether it is no. If it is judged that reduction is possible, 
although it progresses to a fluctuation routine, when that is not right, it will leave to supply 
interruption. 

(Evaluation) By performing these feedback processing, NOX reduction ability which Rh/zeolite 
catalyst has was carried out in the maximum student, and reduction purification was efficiently more 
possible than the example 1 to N2 in NOX. Moreover, since the hydrocarbon amount of supply was 
necessary minimum, the fiiel consumption aggravation by hydrocarbon supply was pressed down to 
the minimum. 

[0055] Moreover, the NOX adsorption capacity of a zeolite was fiirther lengthened by hydrocarbon 
supply by the temperature of exhaust gas to the maximum extent, and it did not come out, but by the 
purification system, under the hyperoxia ambient atmosphere, reduction purification of the NOX in 
exhaust gas was carried out efficiently N2, and the emission gas purification with little generation of 
N20 became possible from the example 2 ( drawing 9 ). 
[0056] 

[Effect of the Invention] by this invention, the maximum exertion of the purification engine 
performance of the catalyst used is carried out ~ making ~ the fields at the time of engine starting 
and an idling etc. where exhaust gas temperature is comparatively low — moreover, the load to an 
engine becomes high and can purify NOX efficiently in the field where exhaust gas temperature is 
high. And the fall of the catalytic activity by the sulfiir oxide can be suppressed. 
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* NOTICES * 

JPO and INPIT are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWESTGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing about the temperature dependence of the rate of NOX purification in the 
temperature fall process at the time of using the model gas 1-4 of the catalyst used in the example 1 
of a trial. 

[Drawing 2] It is drawing having shown the rate of NOX purification at the time of using the model 
gas 1 and 4 of each catalyst used in the example 2 of a trial. 

[Drawing 3] It is drawing about the temperature dependence of the rate of NOX purification in the 
temperature fall process of the catalyst used in the example 3 of a trial, and the example. 
[Drawing 4] It is drawing about the temperature dependence of the desorption behavior in the 
temperature up process of NOX which stuck to the catalyst used in the example 3 of a trial, and the 
example. 

[Drawing 5] It is the block diagram showing the configuration of the exhaust gas purge of the 
example 1 of this invention. 

[Drawing 6] It is drawing showing the flow chart of the control approach of the exhaust gas purge of 
the example 1 of this invention. 

[Drawing 7] It is the block diagram showing the configuration of the exhaust gas purge of the 
example 2 of this invention. 

[Drawing 8] It is drawing showing the flow chart of the control approach of the exhaust gas purge of 
the example 2 of this invention. 

[Drawing 9] It is drawing about the temperature dependence of the rate of NOX purification in the 
temperature fall process of the example 2 of this invention. 
[Description of Notations] 
1 ~ Engine 2 — Catalyst 

3 — Temperature sensor 4 — NOX sensor (catalyst upstream) 
5 ~ NOX sensor (catalyst downstream) 6 ~ Hydrocarbon feeder 
7 -- Control unit 70-72 - A/D converter 
73 - Hydrocarbon feeder mechanical component 76 — CPU 
77 ROM 
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[Drawing 3] 



http ://www4 . ipdl . inpit. go .jp/cgi-bin/tran_web_cgi_ej j e 



6/6/2007 



JP,2001-000840,A [DRAWINGS] 



Page 2 of 4 



100 




Tl Th 

100 200 3CX> 400 



500 



[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 7 ] 




[Drawing 8] 
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iBia^^tti^ST&^'^aj Lfzis^mktamtK t o-c-t 3 
°c<7)^mizh ht^. mnmmm^^fSii 0 . 5 

Jtag^ttiffi*^ T2liUiT3JaTT'{iO. 5#^a8, 
'?-LTTlJ,:LhT2mTT'<il#™. $^>lcTOJ^Ui 
T 1 aTf(i2#^^c7)^-C-±ie3i7C^PM*^¥S^$iJ 

mLxm^^'i>izm7tm^:^i^-r^, tti-^^ai. 
xi±. Rhcommmmtimn^ti. mjmm^^^^ 

[00271 m7tm(^mitkm.<Dmmmn±. m^i¥±^ 

otiHA^mmLtzy)^ mm^c7)m^^:^w.-rhztx'm 
mx'^i>, iizxmmimii^mcommii. ^(Tymmwsi 

imizmif^^tii>m7€^UR h ^mm^hmmim^L 

RhC0:^^NOjim7Cm^^m^-^hi>CDX'$>^(7) 



m^mcom7tm^-mmmzi)^-ox'^hf3mm^Tmi^ 

X^tXot,z-t6:ittimtt\>-^, Rh^rvStt^t-r.g.tfO 
^c^^^M^S 1 1± . Mi^tclU* $ ix;^c R h c7) 3 *>vg1t-^. h 

±T'COR h ^iUJg^. MiK4'<7)-?- c7)ffico^^c7)|^^# 
mL, Rhffi^aiCi^LT^iJtT'O. 1*^*^1 O^g 

?PJ^ft:^^*^-C# ^ t X'COi^mti . 1 ^UlrtOfB^tt^ 

[00281 mjtmimmx'immb^m-thz t 

m^mziim\(7>m7cmm:^'^mitmfm'¥iz 
M^Lxmm^^mtmM±x'%W'p<^i&mtRm't 

m^^^i>mjtmii. uo^mmzhmm^ix^iiti)^ 

jff * L\>^X\ R h <0ftiaivgtt|g<7)|g^fc:ie^^/ir*<0S 
TimizMt T N Ox ^{c«ti^^«<7)S7a«Jt:«*&-r 

[0029] (mm) JJlTt. iieS^^trJ; O^^BJO 

<Rh/-fe'jr^-f hmmy s i Oj/a i ^Ositf^^^ju 

JtX'3 7. 80ZSM-5^*l 20 gtC^Jr^BSJft* 
*^2 0 0gi:rJo^:?';U>-»J;<?l 2g (ZSM-5tc*t 
^^EB^^^i:LT l OMi%tcffi^-r-l>. ) SrJDi.. -i^ 
-fUS.JHzX 0 1 Ol^iaJ3Lh«^^LT, y-2rlfS? 

:^m7-:x h t-xa« ( 3 5 c c ) b 
»3!)ixx h f-;^**J(7)^4 1 LS)/v: 0 1 2 0 g i:^^ 
Xoiz. ^yt yi^jLZJ-hL. ::*:m4'5 0 0'Cf3^^ 

miLfz. mzm^mm<^mm^ a 2 7kisj§?gtc 
hLfzy^xhi^'-xm^izm^^-^fz. ^com. 

:;*:^'t»50 0X:T'3^raM«LRhS:ZSM-5± 
{cfflft Lfc. R h C7)tej^{i^ h 1 
LS)/c0 2gt Lfc. 

<RhXi^U//mm} ZSM-5mmcOitt>'0iZ. TtJlR 
COS i Oim^^m^^fzZti^Mii. HuiBRh/Hfjf^ 

<Rh/A IjOjM^) ZSM-5^^5|?tfOiti?0{~. rfJ 

^-f Ml!ljjg|i:ISI«tcpi?L^c. 
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<Rh/Ti02M^> ZSM-5fj^^<7)ith'0iZ. rfj 

{Mmmi ) 
• 

iaafl-C'#H^l!j*^*) § ^Sra^JS 3 0 0 0 0 /B# 



SiO^f^tiTiL. mM±^:^'XiSimi 5 0 Q-C— 1 0 0 
#iaStci>{t-l)NOx?t-a:^2r««>. mnzyF:Lfz. =5: 

[0030] 





C.H» 


Oa 


NO 


HiO 








(ppiC) 


(S) 


(ppn) 


(1) 


(X) 


(«!>) 


^:r/biJ>^ 1 


3000 


7.5 


230 


5 




0 (%iK8JbD) 


2 


0^ 6000 


10, 5 


230 


5 






^ v^;p3«f>^ 3 


0, 6000 


10» 5 


230 


5 


a® 


1.0 




0« 6000 


10, 5 


230 


5 




2.0 



[00311 1 {i#H^^^7):5r(,^;ifxT'J) 

^6*^IlJ**S> h ^ x;!^;^^ XT , C 3 Hg cOiH^co^ifg 0 

fcJ;t>'6 0 0 0ppmC. ^^P^T'^KL, O^am. 

C:i:$:S*-ri.. ^:x>'l^;<rx{l-r^TC3H6i:02<7)ig 
JK<?)^m^%Ji^iim3 0 0 0ppmC. 7. 5%T 



Tmfr>mm\,zii\^x . :j^yz^y</)1^t^'MziirttLh 

mmmm^mmmiz^m^-^^:! kammx-hhtzib. 
m:^'^^tzmi\ymm^imt:m\'^x . M^b*^2:«*& 
L. my(f^^<7)m.it^fmmcr>^^mmmz^{t^^h 



•5. i i: *>'i?*--:. fc, $ ICA 0 ;<fXiaJS(cC^ tT N Ox 

. ;t i: ;c.tf T 0 <A 0 :!{rXiag<T 1 <7>SJ^1^ f 
ti. SA<7)NOx?!^^t;^?:5^-r^O{i. ^^P*>'2. Ofj.^ 

Jt, *7t:NOx?f'fl:*Oife^ffico;ffiS<ijg»}P*i:^^< 
^^{z-:>tixm< il hti^iyt^-otz, 
[00321 lJLh*>/i,. 3KllO«t^;<fX^b{ct5V'»T t 

x'hht^m^fth , 1 TJi, mfmx'hhmit 
:^m<r>mmi5i:x/mm^(^wHi:mmmiz^^^h 



Rh/AlaOa, Rh/MgO, Rh/T i OjMm 

m^m^^^ti^'tiizm i tc^^^xvi-^yx 1 1 4 Srs^ 

^3000 0/l^S^7)^f^T'griL. j!i!i!^±cSX?XiaS 

ifi3oox:izi5ifhNOr,mtm^m^fz, :itii:m2 

^com.m^zj:hmm^t'^^-^;i t ^mc^mm^zx osa 
mm^xhhfzib^ m2tz9^^tih^o^mmii. n 

Oxi-'^TC^-ft^ixfvrCl tzX h t<7)X'f>i>. 

02*><i>, t'<7)m.i^'tm\'-^xi^m7tmms^mi-thz 

ttzX'0»U^m^\^±Lrz. tfz. a^=3rmcO«& 
JllTii|SI«<^S7^JSI«^tc J: * N Ox^-ftagiOiniJi 

mx'hhmu^mm&immmzmb^-^h ztizxh 
m!^miicr,t^±ii. mi^<7)mmizi&^^i}^'^Rhizm 
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t::^-rffl^iOj^tm^x;U;ifx^S^3Sjg ( sv) 3 0 0 



1 0 0 °C i T' 5 . S-C/^^CD^^il^X'I^S L Jt 
k # <7)#iSjg{c J: |> N Ox vt-fl:*^: . 
[0033] 

im2] 







Oi 


HO 


S0> 


HtO 


He 




(ppaC) 


(X) 


(ppn) 


(pph) 


(%) 






3000 


7.6 


230 


2^ 


5 





[0 0 34] -^m 

fe# N Ox *^'N 2 i ^Cti N 2 O (Cjl7C$ix-C?t^k L 

m^TX'ii. *lf;<?xiajS*>'NOx®«ia,K|gffltcS)^t 
. m<r>mnzi3 V ->T N Ox wie-f l:*«^Mft£TT'«{ J 

i:^^:®«$^^^V^.rh*^W^L•CV^^ri:*>^>, NO 
X ^®«tc{i^-fb*«*>'£^T'S) -I) i i: t> o 7t . $ 
izS^commX'li N Ox (i^-ft** tti> t=1S-^f*ciO J: 

3t 0 3 <7)Mmm. ^ ^ N O $r S-ffl 
VU 0 0'C*»<b 5 0 O'CiT' 5 . 8°C/:^<7)#iaa[^T- 
#iBL/::fc#<?). g!l!irFS£;&'X4«<ON2. NaOfcitfN 
OxCOiHSSr-aO^LTtfc ^:'!>*«J3 0 0°C*^^4 0 0*CO 

mx'N2co^t>m^^tifz (04) . -r^Sri^-^. ffijsx' 
m.m^tifzNo,^ii&mi)m&z^i§,^tihmmx\ r 

h J; 0 N 2 {C®7C$ it i: . 

[ 0 0 3 5 ] l^:JLt J; 0 . ll^c7)«^;{fX|?:HMT(ct3 V-v-c 

t , N Ox is&mis^mmnziouxmmmzmtTkm^m 

:^'^^izmit-t^^tt,zXO. ^OMSEcO^NOx® 
NOx^-fb^$r|iiJ±$-«*-Sii:*i-C# 

[0036] 



(Hife^si ) HMCTi {4. t^o„m7tmxhi>mtyiim 
i:m:f^^^^zmmm^zm^^^'thzt^zJ: o , RhM^SE^?) 

[0037] 05 {C*||Mfi?lJcO*lf^'X?f-ft^McO^i^^ 

^zmm^tltzmi:fJmx'wm^tltzRh^:■tt^Mm2 1 
mM2<7)±^mizmm^ntimi-*:iy^3 1 . m^xrp 
izm^tAimt:m^x'^ ^m^t^mmit^mmet . ?a«-ir 
3 com^i)ix:f) $ ti^com^zm txmtyi<.mmt^m 
mcomim^«j^i>m^m.7t>(i,m^^tix\.^h, 
mmmriim.'mm^-'yhx'h'o. sj^-fev-^-sc?) 
r-i-oym^^^'j-^ )vmmz^m-hA/D^m^T 

Oh. A/D^mS7 0cr)^i-t2:S*tTCPU7 6^ai 
:*3-^2»A:J]Ji^— b74i:. ROM7 7i:. CPU 7 6 

t . mit^mm^me ^zm^^^:^-rhm.^^mmk 
mmmm^ist. cpui ecrym^'k^i^xm.it^m 

[0038] ROM7 7{CJi:. Sf;«?xaKi:^'fL7|<^^ 

m(nMmm\,zmt^ f—yjvmm^tix m.3 
iz^<r>7—rjui:^Ltz. mm<Dmmx*)yffxi^i]<. 
mit^mi^^mmmz^^Mi, z. t izi 
±-thj§^mmTii. •i§^izmtt:mm^j:mmxmi\yi<i 
mtr^it^hi}^. ^tlii)3'V<7)is^smx'^i. mt4<.mi: 

[0039] 
[^3] 



ma 


tp<TO 


TO<tr<Tl 


T1<Tp<T2 




Ita-l<Tr<Tn. 


TikTp 






M' 


M' 




























»^P2 




«MSPn 





[004 0] Tr{iiaS-b>'-9-3*>^>iMAixT<.|.3^ 

comMX 0 ;«"x?a^. T 0 J; T n {4M-fl:*S«l&fi; 



X/O. J13^Pn#T'^«j. i^WPnc7)®cffi{4, P1>P 
2 -■Pn-l>Pn(^M^*JJ>0, i&BliJ^i&^X'htlJ 
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[0 04 1] mr. setc^-r^a-f-^-htcK-:^^ 

S^MIVI' (^m) ioi:X/0. mmPnCDm)t^j:hI: 
[00423 C:n^>c07 -i - hVN' /^^JiJfSf 3 vl k-iz 

m'hmiizn^^fi.h. 



fi!l^^(ifcJ;l>'T»fi(i)tES$ii/::NOx-fey-»f 

AHix/st. m:^':f^^i.zm.-\\LA^mim^x'^h^me 

ifix-^^ix^<rym^zm\:.xm-\t^mm^mm.(^i^R^ 
'^^•tmi^m.Tt-b^hm&^tix^^h. mm^mi 

iiM'Wm:^- -y h TS) 0 . vS^-lr >'-9- 3 is J; lA' N Ox 
-fey-9-4. 5(r)T'i-uym^^'f-J-!f)i^mz^mth 
A/D^m^l 0ti:\^L7 2t. A/D^^HTO^V-* 
L 7 2cr>m^^^ifX c P u 7 6 fctB:'^-^-!. A:^!^^- b 
7 4i:. ROM77i:, C P U 7 6 

m 6 tc«^ sr s N Ox wmmi^mDSi ist. 

C P U 7 6 iOft-^^Sttr N OXM7C»'m*&IEl!j3?7 3 
ROM7 7t::ti. iS«^^t3j&\ ^-iti^^T3*-tO 

mmizmt^^--r)\^ifiim^tLX\^h, m4iz^<7)T- 

[004 3] 
[«4] 



mm 


Tr<Tl 


Tl<Tr<TO 


TO<Tp<Tn 


Tn<Tp 













[0 044] Tr{i^g^•fe>-»^3*-<i>J*'ii^T<l>3S^ 

■itTH-m&M' J^O'J'^t.X'h^ (M«M' ) . TOisJ: 
^>:^Ll,ia^<7)TRRi:±ll. t^i. ROM77(C{d. NO 

X <^m^mi^ittmi\^mmti^crnmpmnzm^i> 



-r. ^4c7)7"-7VKcJ;9^-rb7|<*«*&*-'^4&$ii>ti© 
feHSEJiSSfflyh. T^ffiScONOxillKiti-'-^mXh 

o xis«*<^ftPimt ^ -? ;t t m&Lx^i\yi(.m<7mi^ 

[0045] 
[^5] 





[Ci(S)/Co(S)]>A 


[Ci(S)/Co(S)]<A 




-Mm (M) fii&ps^ 





[0 04 6] c\ismNO^^y^izXK>ma^ixhMm 

co(s)(iNOx-fe>'-9-t::j: *)mm^tihmferFmm<7)No 

AiiN Oj,cr)m.mtimmizmLti:b\ m^im^-t^m 

^mX'hi>. smx/AcomnHMliZMibi^ixh. 



[0047] -eLT. ROM77lC{i, ^fl—^X^Z 

6 . 
[0048] 
[^6] 
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urn. 


Tr<TO 


10<lr<ln 


Tii<Tr 











[0049] Trlii§J^-iiy^3i)^i^mi^tlX<i>mm 

[0 0 5 0] $^>ic. Roivi7 7(c{i. my!f^7&mtm 



[0051] 
[^7] 



aft 


Tr<TO 


tO<Tr<Tl 


Tl<Tr<T2 




Tii-l<Tr<Tll 


ln<tr 






M' 


M' 


























J^SBP 1 


nj»P2 









[00 5 2] Triij&m-^y^3:b^^mbtix<^mm 

S) I. . T 0 i: T n (7)mco. i^^McD^WUHM^z^ib 

I/O. mmpn^x^, mmPn<7Mmii. pi>p 

2- •Pn-l>Pn. Tri:M' . P n i: cOlB^JiMSI 
[0053] aT. mSiz^^ya-^^-hizLtii}^ 

-oxmrnmicommf^^^mmti,. t.-rm>iz. m 
m<7)mn±^i(7)m^'^iSim ( t r > ^s!;^atf. r om 
izMm^tixh^m4i}^h. ^mmm^'not>. mm(o 

Mm^tixh^m7^^{i>^ i&mizmtfzMm(7)mm^m 
^mK)M'<7)mitAimm^mmffnzm^-t^, -^r, © 
mtmm^iitm. m.mJU-^y^zm^. (m) 

i^ij^mttb^titzm. mzmm±^tTm.(DNo,,mmi 
m^jk^. ROMizis.iM^tixhi>m5 tm^ L^t)-^ 

[0054] mmt^maizmLx\,^^K^tmm^tihm 

mbM^t:mLxm\^mmi^mt:w±'th, ^-ft* 

o M izMim^tix hh^s-fy" ^f&m Lfz N Ox t^m^t^ 
mm^A<ommw)^izji: o m7t^m^j:is.mx'h h 



5!>*'S:^K^*^$ix, NOx$-«&*J:<N2tM7c3>'fl:^Sg 

xh-yfz. t.tz. mitA^mmkmi'jummmsLXhhtz 
m.it^mm^\.zi.i>mmmmi. m^mizn^x^h 

tvtz. 

[0055]* fzmmm 2 i O . $ ^ t:r»;>&'xc7)iaK{c 

:kmiz3\^tii-n¥it'^:^7-J^izJ:'oX. K«ii*J#Hm 
Tt::*5V^Tt>Sf;i{f^4'<^NOx$^. S»*J:< NztgSTcrt 

(09) . 
[00 5 61 

«omw*>'a< ^3: v^^^TN Ox i^m 

[Mofa#^i^Bj] 

[01] 1 T'ffl*. ^^cgt^O^ X 1 ~4 $r. 

mm Ltz^(7m^mizi5ifh n o, mtm<o^i^^ 

^mzm-ri>mThi>. 

[02] g^^J2T'fflV^fc=&MiK<7)^T>'U;<?Xl . 4 

^mm Lfz^c7)No,^mm^:MLfzmxh^. 

N Ox^f-f^:^^7)^as^s^[?^^^^g5-r^|a•c'^>l. , 
[04] sesipys, mmmx'm\'^rzmMt,zmmLfzN 
o,i<7)m^iS3mx'(ofstmm<7)i^m^mzmf-i> mx 
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[05] ^^mc^mmm i com:^'^m\^m.<7)mfS.i: 



7-$lJ|«l|IS 7 0- 

7 7— ROM 



2-« 
4— NOx-fey-^^ 



'7 2- ■ 
76 



•CPU 




[02] 




Kt/SiXh 



Mt/AlzOb 



Rh/ZSM-5 



Rh/MgO 
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[1151 




[09] 



@: :^2.0seG d): P^I.O sec:0: lM).5 sec 



100 



X 

O 



fO TT T2 T3 

300 



T4 
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mi] 




ma] 



CSTARI 



ZiE7 




/a //Co/ 




/it / 








(51)int.ci.7 msmd^ 

F 0 1 N 3/08 
3/10 

3/28 3 0 1 



F I 
FO 1 N 



3/10 
3/28 



B 0 1 D 53/36 



A 

30 IC 
30 1 S 
1 03B 



* 
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(72)^BB# mm F^-A(##) 3G091 AA02 AA12 AB05 AB09 BA03 

^mnmMA^m:k^Mm^mMAm bao4 bah bai4 ba39 cai? 

mcOlU^^nMm^^m^l^ CA18 CA19 CA26 CB08 DAOl 

DA02 DA04 DBIO DCOl EAOl 
EA05 EA16 EA17 EA18 EA33 
FA02 FA04 FA12 FB02 FB03 
FBIO FC02 FC07 FC08 GAOl 
GA20 GBOIX GB05W GB06W 
GB07W GB09X GB09Y GBIOX 
GB16X GB17X HA18 HA36 
HA37 HA39 HA42 
4D048 AA06 AB02 AC02 BAOIX 

BA03X BA06X BA07X BA08Y 
BAllX BA30Y BA31Y BA33X 
BA41X BBOl BB02 CC38 
DAOl DA02 DA03 DA06 DA09 
DAIO 

4G069 AA03 BAOIB BA02B BA04B 
BA06B BA07B BC71A BC71B 
CA03 CA08 CA13 DA06 EA02Y 
EA18 ZAllB 



